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(54) DNA TESTING METHOD AND DEVICE 
(57)Abstract' 

PROBLEM TO BE SOLVED: To perform high-speed detection on a DNA chip formed of a 
large number of cells which is impossible by a conventional method to perform detection 
one piece by one piece and to eliminate difHcutties in removing the effects of foreign 
matter and bringing a fluorescent surface into focus due to the small size of a picture 
element that one desires to detect in the case of a DNA chip. 

SOLUTION: A DNA chip is simultaneously excited and irradiated with multi-spot array 
light to detect fluorescence simultaneously. Then the array light is moved in the direction 
of the array, and a detecting system and the chip are relatively moved at least in the 
direction orthogonal to the array to perform high-speed and accurate tests. The 
scattering of the exciting light from foreign matter is detected to correct the detection 
results of the fluorescence. In addition, a fluorescent surface Is irradiated with second 
light at an angle, and the fluorescent surface is brought into focus from the detected ^ 
location of the reflected light. 
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(50 [fBQQO^Ii:] DNA4ft3lD^I£&tfDNA«|f£i£B 



(57) [mm] 

T u -f :^r6j (c^lti-r s i ^tfc^Aj: < i ^> r u -Y i iS 




* S L © -b 6 «RS 3 n -Cl ^ -5 D N A 9^ 5- :r{C. 

& -5 D N A *i 6 BU«iSK: <t 0 f^BR L/fc D N A 

Y -fe'- 3 > 0 fcMt^* D N A ^ y 7'{C^a®iS^g*> 6 
?cSibie36?:M»4L.. »6n^S3t?:^*r-r-5DNASI 

i:SBDNA^--;:/'N.<D-5'^bg^X5j<,r h®|a5fe{cj:0 

M3fe©figi3SiK*^e>1*tf^« DN A^ y -^Oi^^ 

2 ] ai^M<D®ia^x 3i< h 1 ;xjc«> 0 < » 

St -Tiii*^ 1 IBi8©D N A«I2:&& 
C 3 ] ±iBX ;K i» h S»±ai2 ^PTf ^feOSSlN (C 20 

*t u {i {3f 1 /N r* 5 c i i nnim i ibk© 

DNASIS:^. 

i 4 ^ i -r ^ a^ja 3 lets© d n a 

t»*3l5 ] DNA^ -^r^©*«l«*f*1f>:/j!/i^L 
icML. LN* /C6X i 0" )#J^rt©BfP4t?^31c 
eimT^C i?:!^i-rS8«*« 1 7!>S4©<5in*'K:IB 
tS©DNAtj^:^. 30 
Ci»^6 1 ±iBD N A^ 2» :/'v.©aiKM©R8S*>^5j< ^» 
h«X^-^FSd. Slgck{c5^L'lJ{jekd©raPi*^-^ 

xm.m±(,cm*iv. ^ 5» h t u ?:±ieA t mm 

kM<@©X5j<2. h&gH:MDfel3iE?rtft,^ *^oDNAg^ 

)l*fi!jtc^tt-r 2>Ci{Cj:0DNA^f :/©0f H© 2 ^^tc 
«lS^i*ac-r S C i SiS*S 1 iBt8© D N A 

t^:^. 40 

4i»^6 ^©D N AtftS^S. 
[11*18 ) ±iBSISk{*51^±r*SCi«:iRF»<!:-r 

6 IB*g©D N A*IS:^^. 
[S*«9] ±iBX:J«-^ hTU-Y©TU-<:&r^©i^Stli 

[ii^ 1 0 ] ±M&m^^tiim[^^mmi&^^m&$ so 



!^ra2 0 0 1 - 1 08 684 

2 

3 nr (,> 5 C <!: i -r «>i9*^ 9 IBIS© D N AftIS 

C t^i^t-rSIS*^ 1 ^t8©DN A«l3£^rife. 

jpmu>x©ejira{SPi— fifgA^Tji^L. dna^ 

B' {cS^S^t^tc^fiSU. Sai*<feU>X©B±{c* 
U>X©a<t«!S:^c®±©B" ©iUfeg. KSWaSTlc 

*fifeU>X©Bi±-CK(3!lH|-Ha[gA4MjaL. DNA^ 

V •^'CsEmm u fc^sustee^i&jW)^ u >x©ia±©±iB 

u>x©iii*>L<w. mmm^n-cn^vi^x<Dm 
4*®^j:&g{c B*«'i:v{c0fa©s©5«jaiig3fe^j&K 
-r^gm^iBg-r-sc <b*i^i-rsis*« iiBtt©D 

NA«^:^ffi. 

[I»*JB 1 4 ] ±iBJSW®«a^«iE5Wlij|a^r* •) . 
D N A ^ f r^l^©S!»*>6«SL Ufci!a«a3t4±|Bjl3t* 

3iiP.i3-iSL. DNA^-^:/©M«XsJ<-^ h t^fcSJifig 
t?J«<^lx. S^««im««rffl<-»r. ±fa^;l'^X!j{-^ h 

1 2 $ /c» 1 3 ©i5]n*>(CiBtg©D N A«l«:i?^. 
[iS*311 5] ±iaM<l©-r;l.5^jailiX.-J<5, h3l£»1SSi 
©u— lf7!£®c J: Jg^UfcC i*#»i-r 1 
tBi8©DNA«ia:SF?S. 

[it*Jl 1 6 ] ±.^Wm.<D U— tf3feMJ: 0 fflWLfc^fe* 

T -r >'^'©^tiw^*ie>Hl*^■r•5c icc J: »3 M{@©-7 

.'l'5^i!j«eX;J<-:» h3te?:^#■5C^€^<!:•r4ii*Sl 5 
/cSv^L'^X;i<-;; h:7lc*^6©^?1£*^SiLrt^W-r.5* 

SK®iSSiS©N. xN, mmm^^tj:i2-^xjtmmm 

g-r*»). X3l<5. hSd©Jifie3t*n. . n, 

L/. x:&[6jK:n. d, y:^rioI«:n, d©f 2.^t?N. x 

N, X;J<^» hPII^tcMJWO. »6nSN. XN, iB^fBi 

*>e.nc*«36xsj<-y h«*g3B«siK2yc7caHiiiig-c 

«imO. DNAlftmSlgiDNA^^^'^f -^^-drffi 

?(tfifJK:xy75"I^CCn, xn, Xt" ^. :/^S!)-r-5C J: 

1 iBit©D NAikmism. 




3 

■ctfittr s c t ^^WLtnmncis. i ibisod n a^^s 

ism. 

im^m 2 0 ) ±iea*fes d n a 5^ ^cr>mm<Dm^^ 
sm±ic . ±^mm:^ ^^vv ^(Di&micm 2 ©3^*14 a 

n^ct^mLt-r?, m^m 1 tais© d n a tmysm. 

hSd?:WL/-rSlSISM©®S3t*DNA 

D N Am>iictjmvtcmyt^Wicmmic±M^ d -cm 

h5fe*>P,©m3fe4»«L/-Cljia^-5m?fe<JIUl^l8t. D 
NA9^^»:/©Wa©MJ^«cM«5v;U9^>^;J<.^ 

NA^^»^©ftg*ffl*te9{C^^t-ttU86IBSI)^iai> ^ 
»l^ab*©afei>*fcM?t«^tii*Stc J; D *ltH 3 tifc D N A 

A?^ u.-7"©DNAt«f8**«6. ^*-r-5»liai**>6JQ:4 

c i D N A^^mm., 

1 'XTcfe b < » 2 iXTctttc-jet: 5=^-cfiig±{cK?U L 
■rt^*ltmM©{aia7fex«j<^ h*ln|B#{c«^-rsct% 
#iit^4it*«2 iia4s©DNAijis$^a. 

N(C)^L-{3i«l/'N-C*SCi*4$ai-r'5S*«2 1 
ialS©DNA«lf^S, 

[a*«2 4] iJaN?:2JW±{cU-b;l/4ail^©gft9-ic 
1 •fe;l'rt{C*€.N* ffl©7=-i»©rtW.«^7^- 

iii-rS»*lH2 2X«2 3©<5in*i{ciH«©DNA«l 

im^m2 5 ] JJBD N A 5^ ^©^«IS^t|i-!f>:/;U 
.•^.IBtLN'' LN' /C6X 1 0" )#JaF*3©K5fra 

Ai^ems. 
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A 

©1SI!lM©RS«;^--i< h<t^!9:^j:M<^CC*SS±{ajfiS 
3 tl i X ;P h «©S i t5liRgS©^»?8SS*WT S M 
ffl©^P3nwr-5 C i%#«<b-r4»*^2 1 iB«© 

DNAt^Silg. 

[W*]12 7] ±ifiM«X;i<-;> Hi^i««llgS©W5a 

s*#rsMffii©^ign»3fe7 r Y-'<s?fe«t?*«3 . 
^•7 T -'>'©ffijw^«fc f) ww-r ^Tfe^^^ei LTtfew-r -5. 

W#©-e *^Ci%i^<!:-r-5i«*«26 iBlg© 
DNAt^jSi^o 
10 {miim 2 8 ] ±iB D N A ^ f V'^(F>W^M(DmM:^ * 

•?h«x#-^hSd. s^k{c*fL/ai3fkd©rapi*^ 

{CkMffl©X!i<5. hfegtcM'Jt^fi^m^ *^oDNA 
^^'7-<!:±fB3=tiau>X«:^fj:< ifeTU-T <hitft:^|Sj 
tC. mWCCi^«(^-5Ct(Cj:»3DNA5^^»^©WS® 

2.'X7mf^^^^-r^±ME^mm=5:mr?>ct^mLi: 

•t S it*^ 2 1 ia«S© D N AftlSi^g. 

20 {nim2 9 ] iJBxsj^ 7 vr\^^<j>mib\twsi(Mn 

S*fflt,>TtT^ C i «r#ai-r ■5»*S2 8 ffii8©D N 

A^S^g„ 

CW*3a3 0] ±iBS!gtk«2«±-C*^Ct«:!RFiii 
^^^39 2 8 IBie© D N A^ldEilg. 

CfS*353 1 ] ±iBll^k»5«±r&SCi*i^i 
■rSi**^2 8ia*l©DNA«^S^g. 

[iil*3B3 2] ±IBX;J<v hTU-fWv^i'DU>XT 
U-frjgEK-r'SC:i*#g!ti-r-5iS*?l2 1 . 28Xtt 
2 9 ©f5in*HCfBig© D N A^« SIg. 
30 [iS^^3 3] ±iBX!i<»^ hTU-f«Jr-Oi'7Ar?^RS 

•r^c<bi&!|^i-r*»*«2 K 2 8xw29©Hn 

3i>4CfBi8© D N At^S^g. 

/cf«*3l 2 1 iB*S© D N A *^$^g. 
Ci»*«3 5] ±iB<i|pI*SWiai*a:)fe*23a3-&> 

S C i >&!|t8!t<b ■rSi**^ 3 4 iB«g© D N AfelSJIgo 

40 m^m 3 6 ] ^m^m^ ^^m $ titcm^^m^f^ 

Ci*!|^»i^4SI*^2 l«ffit8©DNA(feSi|g. 

[i«^3 7 ] ±iBM<l©vjl.9^]S)ex^ i. F7fe*i±iB 
MiglU>X©a±-C«tSID— figA^fliSL/. DNA^ 

-y ■fviEs.si u fc^^j!ae?6j&j*r«j u > x©ia±©teg 

B' {c»-r5J;^(c«fiKL. ^Ki*«ju>X©ttfeu< 
W, ±iBm7t^W7lc3SF^K:K>Pf^u>X©aiit^g;iia 
4^3l£«IU#ei)itiejU>X©racc«fiSU. SKIB±{C 
UbiB' ©filLSi>L<»ia^li±©B' ©(9tfil[g(Cjg 

50 «iaiiejt«:j!i3fe-ri*©**«L/cci*#aifsa 



• 



5 

Ai(t^«c-5figB*iijfi^5<fc^K:«|<SU. ^mtm 
DNA«^£i^. 

DN A5^ 5* 7-rt(DS!^*^6tJtSLl//c®e:7fe>Sr±IBit7t* 

it*^3 7Xtt3 8©f5in*>(CiBlSC[)DNA^SIg. 
-if 5lcjli{c J: 0 fi^fiS L/ fee i *!HFffi!i -r 3 3 IB 

■r5ii*«4 0X»4 1 ©<5Iti*.{Cffiig® D NAtteSil 

So 

[i»^4 3 ] ±mm^^m^mmM^&<oN. xn 

, BB3R»*>eia;S2i^7agfl^ar*»), Xsjit^ hSd 
©Ji!>Sa3t5rn, . n, ^rSl^iL. x:^l6lK:n. d. y 
:©|6l{Cn, d©f-^9^-CN, XN, ::^^y Hal^tCMW 
1i?»n*N. XN, iililRIK[*>6i^cSM3fe;^*-^ h«i 

^mmmm&2-^XjttBL9ms-c^mL. oNA^ituigs 

tDNA^ .?7'5:f -:»?d'Cffl*fW(Cxy:J?ia]fCn. x 
n, :^y-y:/^mr^CtiCJ:>)DNA^'jy'(Omm(D 

2 1 iBtg© D N A «im^g, 
Atk&^m, 

[ 4 5 } iJBMftiat D N A ^ 7-©^Si©«3fc«: 
fCctO. M,^,«^ffll/. C©tt«{C»-:J^«^fiS<!:±gB>rt 
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iets©DNA*is^s. 

[it*«4 6 ) ±£l|2©*4«>Ai*3-&-S^I£»±aM* 
5iBtg©DNA«ati^g, 
[0 00 1 ] 

(l6B^©Jl-reSJR^R] :^^mitDNA=S:m^^tiiK. 
J:<?lfe£-r4^g«:M-r-5, !^CC^©^«j©DNA?: 

iijatcft^tt-r * D N A«ac:^scjf*©iig{cH-r -5. 

10 [0002] 

[tJ£3fe©^JI5] S£*©DNA^ vy©^-C«. DNA 

DNA5^ ';':/i«lffiXd<i' hi©tB)i*{4g^^^b3-a-C 
9^^'7-±©JSSlfil[g5rJilffiX^^b$-l+4Ci{CJ:«j. 

ft, 

[0003] 

[isi^^^j^^iixjc'^i-r-s^] DNA©«ia=&. mi 

:k^iC:fy^i}^^o cn»> C©1 if©*ltH^/c«3{C^^Aj: 
30 ar#i&<Aj:^. 

[ 0 0 0 4 ] ±Mz<D!mtj:¥im^mmmm<o:^4i 

-jV^^^ XtpiC. ^ffl©®*^^*i*^> J: 5 &tfc1S* 

s5©3!epjfl9jais^-^«iHitcffli» 6 ns3«£a-?^f»i»«s^ 

1 oo%r«)Sc^. M^c. i6S3t*i^^iejft-e 

i»nfi&©B#ra?r3&>wr«ito-rS'iJS*i*o , mjc c©^ 

[0005]* ^t. C©J:'> «CiiS«tt=&llffl U'^iU-CiS 

*iS-r-5{c{i, DNA^u'7"{cigA-r-5sa3'>^<i'S*» 

6^j:S^!gJ©KS*l^*atl»«<g?liil.fcf). 
{C. «lffl3S©M.'ii;SrSl^^*D-t**iif^*^*^. 

[0006] 

50 [iis^fli^-rsytabo^is] ±U<DWm'S:f!m-ti>1t: 



[0 00 7] §42>»KD^D«T©;^#s' hSd*>6& 
±©^W A t {CM *) U >X4rfflC > rm^tCMW 1/ . 

«l/N{Ct-S. MKjJBMWXsj*^ hfi[giDNA?^ 

(6X10' )f*«i*ioimar«56*ia-rs. 

[0008] ±ieDNA^2':/'^(Dl*iaMCDDNA5'5' 

[0009] ±SD N A ^ 2r y'^<DW.WA<DfBm:^^ f 
rB«i:CC^J I/. C <D;^ 5j< h T U -f 5:±iBA t ^ffl 

[0010] ±iB;^jj<-^ hTU-<«v>fi'DU>XTU 

?^g£-r-5c<!;4>-ct.5. ±ie;^'j< f h T u -f©r u-r:^r 
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[0 0 1 1 ] ±^<i©v;l'^S(»e;^5K^ h 516*5 J:ffi*f 

igj u >x©aii-c««ig— A *jijs-r 6 J: ^ fc 0 . 

D N A ^ 2» jES« L ic^WMimum'^ U > X©B 
±©fiBB' {ca-r^J:^{c«fi£-rS. C©J:5K:0 
r. i^^8jU>X©aJ:{c&^B' ©&g. 4>L<«M36 
I^W368Srt (c* «) ±iej^ u > X©® <t ^!9:/j:ffi±© 
B' ©^fiig. 4cS«iib«fl3fe*M:Jfe-r-5*ia4SS-rc«!: 

10 

[0012] */c±faM<a©vjl/^a|ax;J< h:)lc*i± 

iB*fi^u->x©s±-ea«iai-fii[aA*aiii.. dna 
5^ f rT'riEHi* Lfcsgaaie3fe*sj^u>x©ia±©± 

i2A<b{*S!&:sfi[gB*aja-r-sj:^{c«^-r-s. c© 

<fc^K:u-C>[>^^U>X©SfeL<tt. M3fe^m7fe8Srt-C 

L'>x©tti^^^c«a[g{c B %I^''C^{c0fffl©s®js 

[0013] K{C±IB)gite-r€>Jg«jil*a3t;S:iEJ5W!ae 
20 3fc{CL. DNA^f 7'rt©^iB»!(P6mLfc!aje3fe**± 

DNA5^^»7'©M«t;^;K5» ht^^!9:Aj:fi[g-eJS^L 

-c. «iffi-rs. 4iiwufc»a3e©«©«»ts«*ffl».» 

C© J: 5 {C-r -5 C <b 4C J: 0 D N A ^ ^'•rttC^^-rSS 

[0014] im!Am(D-7)v=9-mm7.^--j hTt^u— tf 

jgS-r C ©l®±ffia»©*3i«: U - 1f J: »3 

aw L ic%^% 7yA >'^•Cc^A b > M{i©0rM© f ^ 

th, C©J:^{cf ■5Ci«:j:9eTlg©f -:»5^iB?>J-C* 

■So 

40 [0015] 5Kft#S^«»*l9 <!: U "C jBiSSS© N 
. XN, iil«f8!J!»^6^c42;X7U«f^g*fflt,\ n. . 
n, «riSf»<!:U. X# v hSd©ae3t«:xSn^{Cn . 
d, y::^|fiI{Cn, d©fy9^rN, xNy X^^i' MH^ 
{cM«f-5. £:©J;'5{CL-C»6n-5N, xN, *>63&: 

4«5fex 7t< h SJ^iSiiFSia: 2 iJCTaifissiarftiffl , 
*>oeiaiigi D N A 5^ t/i ©ti*ffi[g^ f 3^ d t? 

xy:^{Cn. xn^ Xf- ^ T'^ab-r-S. C©J;^K:-r 
■S C <»: (C J; 13 D N A 5=- 7'©if li©MlS4«iai-r -5 C i 

50 [0016] S)^±geiMe3l6»4t%©Si^^2iSg*>63^<c 



m 

C6) 

9 

[0017] JiiBlteiSD N A 9^ ^ ^<D§ra©M3l£»* 

u>X©ffi)(*ffii»**iJ®-r -S C <t CC J: «3 ^i^,^*)-!*- 

[0018] ±iEII2©*4J&A«$-l±-53fe**^ada«:fc 

UlM'C©J5l*$*iSd?), iEbc>)i*|^Hl*5nJte{crj:S, 
HK:±f2m 2 ©MJ*A«3 •&57E;«±iem?fei**S6e L 

ta«^K:«t^4aas-&-r{ciEfii^c<*w*snrtB«:!5cs. 20 

[0019] 

mtmm3^T$>>). 3<,f7)i^x^v hmmyt-c^L 

e - N e U-1f^^m}m.m(Dmrj:i>2m<OiyV > K U 

0 0 0€:SSUAO®l6lStCAS*3#-S. AOffirSlgtc 30 

[0020] mmmm4if>hm^tii,mms.ci><ommt 

oii[pis*aoyt@*T*«oi>:* (H^-^-r) i^sts 

n (Oi>:3ic»iS7fe3ns) . j^i^.agjitf , i f ^ ©20 

©U>X1 3 1 i 1 3 23!»i64:-SU>Xmi 3{C<t0gf 40 
a©fcr-A^t?-5'-Yi'PU>XTU- 1 4«rMW-r^. 
AO«*S©SjSSgt«r^<b3«*i. v-fi7PU>XT 

u- 1 4 {cAS*-r-5ae5fe©fi[a»^*>^r{cftff3!»j^ 

[002 1 ] ig4»v-/i7aU>XTU-l 4©tfc*C» 

7cttCC3 2~2 5 6ffl. ^|gC^fc^•e*J^3. CCtcAWL 
0i^tfiefii-C^-ri O l Oit-r^ i^ui^yx^t 

SiiU. S'5''f^PU>Xl 4 1 . 142 ^aji 

M,^®E±©fii|lL©±(ca/hX5j<^» H 1 1. 1 50 
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12 1 lM?:iKii. Aom\^^<Dmmm.=S:^^i>i^ 

@ 4 ©.^Jl-c^-r <fc ^ic-T'-^i'nu^ XK: A9*-r 'SfiblS 
?t©ftS**^^ fc V. mML ±©»/hx 7}< h ©fi[g3&J 1 

j 2 1 . 1 j 2 2 1 j 2 M<omicmtri>o 

[0022] ■7-fi»PU>XTU-l 4©M*ffi2±{C 

V^tcWby^^ 7 h T U- 1 1 1 . 112 1 1 M« 

mi {c^-rJ:^{CU>Xl 5<!:^*!^b>Xl 6{CJ:«3 D 
N A ^ ^2 ©>'^ ^ y y 42 a > 3 tlfc^r-y 

h^Jm^ri^S^'^XfflZ 1X«S2 (i*L<«03 3 
#M) ±-cS>'h©bf-AS<!:Ad:Sj:5K:i!f!^u>Xi 6 
©7*-*;^*s-rj:3ns, 

[0023] H2WDNA5^^'P'2©ffl«iS©^*ffl*^ 

&.20 1. 211. 202. 2 1 2^»4^mi^'&a 

B-Ctt5x5©i^ (*(,»«-C^S-r) ^*t-fe>»l'2 0 
r* 1 o©t;U{c«|g— OD N A«f*8<D»rM-*iaA 
6tiri<^€>. S£-oTC©-fe;i/K:«|5H;DNAWrK-«iS* 

[0024]C©J:^«:i o©H2-»l'*1fiSi[©i^t?^tl 

-ri>m^it I o©-feJ^rt{c^!B^r*s4^>-'^•^'^^*iil 

ALTi^/cit. c©3»>>'^i'®«:AWL')tJi^?fe{cj: 

0. At)5:?Sa©«7fe*i|6^t-.5J;^J&C<!:*i^D-5, 
a:^C© J: 5 feSi^I© ^J«»-«*C>-tfi,»»u mt?* S© 
■c, i^rfaj&^siJtMmr**). ■fe;u©^*Jm«io 
M m 6 1 0 M m©42 Jl/F«3©M!^fil[a*sf^-r -5 J: 

[0 02 5] S3«DNA5^-;':7'©ffllM0-C*^. C© 
^-C»-'^-^:/U3<'-^X3nrt^^$-y^r h*J:i!/^XK 

«©±{c»-C«oTt,»«fl|Jg{c35:oTt/».5. C©J:^JQ: 
J#^€>*^L', f^r^J:^«::</^;^»s©ra{ctj^3;n 

«:a/J\Biie3feXjK5» h3&5m3t3ns. C©*3feS»a2 

-c^ LfciE^rji^«/jvmfi-c*5«iHi©«gs©Tt«tca« 

[ 0 0 2 6 ] A OlllSJS©»]»l©®iffil^-C«0 1 ©||« 

■c^-ria*T*i{»sff6tit:te»). c©tfr{c»a3K:st-r 

.fc^fCDNA^^i'T'CCl 0 1 , 1 02, 1 03 ©« 

(CJii@3fe;;^;J< 2, h T U D N A ^ 7"±©i^ 2 0 

1. 2 0 2. 2 03 2 0MKMI*3n. ^f^J: 

^«:sigig©m3b&s«ita3ns. c<osm^<D!mmm 
m^B^mvite ous 

[0 0 2 7 ] 6 0 w sigja^. Aom\^S(ommf&ifi^ 

^htii>iS}m^cr>mifTMt^t>f). 01*jJ:yf04r 
^■Tcfc^fc, ■T^-ri'nu^XTU-fCKiSi^r^-ri 0 
j2 0©^*iAtift/. 03©DNA^--'r»'{C»l 1 1. 

112. 113 1 lM©«tCi^3feX!j<t» hTU-f 

**MJW3n. 2 11. 2 12. 2 13 2 1M©i^ 
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[0028] >xicm^tkm<Dmmm^^^ i rijiw-r 

'J V it 3 0 (ctm^m y ^T* 
mm-cmi.^x\<>i>mmitmii e - n e ix-if<Digs» e 

aSnm-C&O. ^'j-:f±<Odi-^'v i-iCi^mStiXi,^ 

ss*f*«cy «^aj-rsm3t©«[fi«6 7 0 

nini52"C*S. 10 
[0 02 9] jgftJ>ieb'-A;^7"y 5- ^3 0«6 3 3 n 
m-C»4 5 BLKm^^mS. 1 0 0 6 7 0 n m 

(om^t 4 5 SAJWr «a 1 0 0 %]gs*-c* uh^l 

6 3 3nmfeC"<*>r/pS*-r-5. C(DC:< *3-r*i©J5 

-C0 1 ©HJfeJ^Srctt 6 7 0 n m^CttI.t^^gfi«Ftt«r^ 
^ . SffiiPi*s$\) 1 5 n m<D^my ^)l^3 4 =S:^^^m 

[0030] '-!KicAom^m=^mi.>x-7)i'^y(.:ji-y hm 

>; 5.:5r30«5~10kHz ©iSt>^t|g^-^^ 
!|^*^-:> b-i ^3^^^ 3 0 1 n. y «^J'C.^K: 

[0 0 3 1 ] 06. S7(*C<DSit/jNiaSte©Sai*^Lfc 

HIS 4 *i 6 A Ojliajs 1 2 (c A:*j 5 n -2><irsjm#tc J: 
B6 <C) ©DNA9=^5»:^2±©'5';l'?^ji)e«/M 

5i<-yhioiK 102 1. lOMic-eti-e 

n©&g*i3i^s-ro 1 0 1 2. 1 02 2. 1 40 

0M2<!:llii>^fb3l*Tl><. C©i#06<D) tc^ 

TSi. DNA^^i-^'iitS^SiagCC^Sm^t^miSZ 

P H ±©v;l.9^m^.#. 12 11. 12 2 1. 1 

2lA\\t^\t*)Ti^-rr>\2\Z. 1 22 2. 

-. 1 2M2-^^{b-r-5, 

[0 03 2 ] m3fe«IUlffl±©^3t;5^^ 1 2 1 2 

3 2 1 (C<fc ») 1 2 1 Z!^.imy 7 'f-'^ms 2 2©!*:© 
y-r Ai^mU^^h. :7t Altrs. X*:©3t7 so 
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T -l'>'^•W7lc7!)5ji^S3 2 2 1 i^n^r^gf •5815^3 2 
2 2*»6fiR»):S-5Tl>S. 3fef&sa-5S;©S«. ^3t*fettl 
®Zp H -h© ^3t^.i 2 1 1 

L*iL. j«2S^ifb-^X:7 '; -y ^3 0*i|HlgL«t 
l^i. 1 2 1 l.#.3!»SAO(i|fi]g©|g«){Cj:f) 12 12. 
12 13. 12 14. 7T'^>'^•AI^« 

*tg^jg^fg(!^>S:^ofiy3g^^3 0 1-CS7CC7KTJ: 

^«:?es»«t-A;^^»; 3 o ^^^wmm^ 

[0 03 3] -r^Jfc^^/MBlSL^CCiiS^caertt. 

'mM.'hT.-^-v 1 *ss&sj»§f 1 212. 1 

2 13. 12 1 4CC^ttUfc©{Cj»*0. a/jN@ite-r4c 

itcto. S7©*jg©#rt{c^-rj:^(c2p a ±©a 

[0034] lasji. «±lttWUfcAO(il6lS 1 2 ©O 
N-OFF*4l,»«5fie^il8®^SA , » . ^i;<AO 
<Sl6jS©ii|fiHi^SB , 2 . iSS^tBb-AX:?'y-ydr 

3 0 ^U^WHit^ b•iv^5g^^3 0 1 (JMMm^ 

Ss 0. 7T-f/<3 2*/M/rk«S©i-:>©7* h-7 

JUS 3-e*ia-r€.«^<^am-^s3 » » . c©m:>fe«^m 

J:o'c©iBlKgm©#l^»©Si^^ (lamSSLr 

(r»#. jiiexsj<^» h3fe*iyc©^^©arta{c^s«tf©^i3i 

rS' 3 3 k «r-9->:7Vl/;^;l/F0/cffl) S' 3 3 Ceo 
t>TS©#©fflMfl«jnc^M^<b*aL/rt>^. c©d/^ 
:7©IIS6W|-ettv;l/^;;^5|{-:, hlSliTfe^AOlBifilgtcj: 

0)ia'^is^-r-3-r6L-c?f^. c©j:5{cu-rio©x 

h^l Olfe^i-cmfi^tTl^^, 

[0035] c©-re>-riB[«. &^©^w©s h^h 

St»«M*©^»^3!>s:*:*i{Ci!>^c< «c*. 
[0036] 08{c^-r J: ^ ic A Oflirsjg 1 2 ©S?S^!^ 

A., C©rac©^{b{CI&D-CiSS^f»b-A>^^'; !»3r 

3 0 ^mj^mj-r^ h-x.^/m^3 0 1 omnmn 

S, 0 . «rll?^{c^{b3#-5, AOffll^jgl 23!0fi#jg? 
K). 3lc^I5I5f3#ri,i5©{c>Ptt. fx^/^^^3 0U* 

■So 1 

[0 03 7] 09»C©2o©®#{C<fc»3m3t*iaiffi£ 

c©0©±*»6T'^©^^b«^ra t ©ea*^L.T(,» 
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O. 3211' . 3221' . 3231' 

u-r©ie^j:«fi6]XA ?:«l-c*joii©©ao. 3 2 i 

2' . 3222' . 323 2' 

P H ±V^^m^:^^y h«<3[)&g«3 2 11.. 3 2 
11. 3 2 11. tt>-ri!p-Ci3iS,ii!fim^XVi ^ 
©«3lc;^.i^f hflR©&S-C«3 2 1 2.. 32 1 2. 3 
2 1 2.i*Dr*^r«*^*iailt>TLi'5) . 
[0039] Jaiia^*s D N A 9^ 7-±©;^©fiS«fig{C 

y7'^ibLff±L/Tt,»4ra{C». Hfe© 20 

{4g{±. 3221.. 3221. 3221 ,tfyfis^-t^\% 

2 2 2.. 3222. 3 2 2 2. <!:*>-r3&>-C»*4*5S(,Ci 

-cLSE^). c©«j6x#» ^fii©t>■r3&>^c^(l#**>'^• 
"LT^fett•r^>K:«^9©T©Hl otc^-rjr^tcm^K 
MUiS3tM <.s>i>KA%^mt^mm) 3 2 o tcr u 

'f:^|oIXA «:Sl,»SRMP©i5?U3 2 0 1, 3 2 0 2 • • 

3 2 0 U^WtS-i^. ±iB©7 r >'^*t?©^^a©^S■& 

{C»7r >^^^*©A*^^ffi*!C©gR?:S^^)^^m^. 

[ 0 0 4 0 } 0 1 1 ». *^iB©lliS0Sl*^-r0rs> 30 
aiiei-»#»i^!ia*> 1/ < »K-ist6*w^s 

fc©%*-r<, *s-c»si©^i*iig©^^v;i/5^xjj< 

[0 04 1 ]H12«, C<D'r)V^P(.:iiy h^^atf 
'7A<Df\^m^'S:in-rm'C$>i>. SI 2«:^-r<t5{C. 
■7;l/^X7X-7 Kft|a3t©^^(c*ri£:i,fc*--rt/S)&Wr 

Sf>jJ-x-;UTU-Y 1 j , 1' . 1 j , 2' 1 j 

1 M' BBP*WrSv;;^i7i8K:u— tf^^;S:M*fl^. MM 40 

7 - y * u >x 1 5 CI AieMiaif*± 
tc^itt-*. c©m^t<aaK:#Rit* 1 0 0 0 *Ai*ft * 

= *o -c^TM**^6»ta-CMWU. ±a©«5tfiia«: 
[0042] 36©fJfflJ»*l^±-r fiHB^iS 
-c©o;X5t (^raiaSJiat*so©&g) ©?ss*s|fTai»{c 
< fj: ^©^iS(:t ;/^db#g8n(c»SC»©filS{Cj^BB 
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[0 04 3] C©J:^(CL/TfP6ti/c^-ui^5A^@ 1 
l©DNAtj^i5g©v;l/g^X7K^» HaSiMS^^fcffl 

[0 04 4] @1 l©AOii|aJgl 2{CAS*L/cU-1f 
U>XJK1 3«r3io^fc«. ±fflO:*f£SrfP6nA: 
*p^7A14' ?rA«ft*o Hm-r^. AOiBlfQS© 
IBS(iSjgii©4''i:^ ((iifiiftaf©4''C^) r«^i-^ay7A{c 
AWr^u— tf3fc©AWft*««o si2©:^r 

S-C*oi'^A*f^fiS-r^l^#«Sjtel 0 0 0©sM3d^ 
^A®{cJst-r-SAI4ftS*o {C^KJ&SJc'^CCLrij 
<, C©J:5{Ctr*Dy7A{CU— !f3lc?rMI^^-6 

i. 01 1 tc^T J: -5 K: 1 j , 1. 1 j , 2 1 j 

, Mtcai 2©^^Pi/7Af^l^©b•>^^-;^T^-i 

(SI— ©x;j<5' hru-f^n^t-r-s, 

[ 0 0 4 5 ] ;>:{CAO<ilfllS©S?SgB(*^{b3-SS<t. 

*ai'-^A'v©AWIIffi**t>-r3&>{c^t>-5©r. vji/^ 

;^3j<.^ hw^<DftSfet>-r*^ic^*D-s„ COMM. m 
c>iimicmmri,iisimmim-r^ctictj:i>, ao 

tilfilS^JiR'^Sft LX{,^it<ii:^7-'j 7'e«J{C D N A 9=- 
[0046] 01 3W, :*:^^©DNA«^«$^©||i6 

13' ?gfiS$?e-Ax:/y ,.di3 0' "CSW 

1/. 2;>C7C-7Jb?^U>XTU- 1 4' 4MP-r-5. 1 

4' (DZ-Xit-^^^uiy^xru^it. ■rrK:0i-'4 

l »T 1 ;X7C© V ^ i» n U > XT U U ft: <h 13 
D«tB*Wly. 2;*:7cfl«j:^iTU'-fi2?U©**«Si&ori> 

-So ti£-:>-rBi 4Jc^-r<fc^K:v^i7pi,>xi 4 1 ' 
©Mi^.fil[S«:2^>:7cSli/jNX5l<-^ H 4 1 0' 

[0047] 2|s:ia6J^ffi©*B^«C«. C© 1 4 1 0' © 

^ (c b-> * - jnBP©*4^aba-r i^tfi DNA^yzr^ 

MStrS. h3l&©X;J<^f h 1 4 1 0' 
©S d i X 2» h ©iB?iJ f 5^ p ©Jt » 2 ±©S!Kt 
■e, 5«±Ass$G(,i. 01 3^c^•rJ:^{ct:>*-;^ 
BgP42iat//c2;^7cv;^9^x^J<-y \'mmmmu>:< 
1 6' «:J:»)DNA5^'y:/%igi^«:®j|aRi«-r4, mm 
MW?4aSil^2x 1 1 y 1 1 . 2xl2yll. 2x 
lly21. 2x21y21. it4i&mUtLXm 

[0048] l5l^CCffl^«3tl/c±ie^^*i6^-r 

'&«7t»±ieHjB»u>Xi 6' *ao. v^fi/nu^ 
XTU'fTlt©St:->.-^-JH 4 1 0' ^iiifi-rS. f 

>#-ji/*iijaLfc3i£tt-7'>f 4'a u>x*fflja-r -sc <b 
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[0049] 04RO'01 4{CinL//cU>:3c&C;f2yC7t: 

[0 05 0] «±©||j©^^. 01. 5. 7.SCfl3 
K:m*r(,»Sjgfi^Iit-AX:/«; 5.^r3 0. 3 0' t 
-i 3 4(D:»*SI*#i4i^3feSja#tt4*tl 

®e3t©K»«r^i»&: < r# . iEfit^£lfeai*ir # S J: ^ Jc 

[0 05 1 ] ^'-f-<f-'>3>0<fc^<!:-rSDN 

fflt,>6ti6. a<fflt>6n5Cy5 (Cyan 

i n e 5 ) "Ctt. M3e«^©»fROf-e'jgfiW6 4 9 n 
m. m^toe-^jgS^e 7 0nm-e*-5. 3f/c. M(c 
SieSfJ-CW. Cy3 (CyanineS) Titmiti^ 
©SWX© f - J' jgS« 5 5 0 n m > Mife© f - 30 
5 7 0 n m-C**. ®4X«:©9-36«JR!|$tt Fi®* 
WrSfcJ6. KiR©b--i7a^«ii®eb— tf3lc©jS^ft« 

[0052] Cy5-C«He-NeU— 'f©fS©3fe6 3 
3nm^2Rg6 3 5 nm©^(*U— tf31£«r. Cy3T 
{JHe-NeU— »f©i^^5 4 4nin^*fflt,>-5. ^ 

5i£©**K*)ai^Tafc7^;i/ir. sc^fts^fiit-Ax 

[005 3] ±aL/fc«3fe«IW{C|^L. ia@^*^(c 

s. 

[0 0 54] 01 7«. C<DJ:^rj:mmt<om^^J:K> 
< ttl5-«fiB^ S 4>©-C* 4 . 50 
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[0055] v^e;pU>XTU-<-f3*Pi^^ArX, 

B±K:?g)iJE3nfc-7^l'f^>^;l<y hTU^l 1 1. 

11M(3:> U>X1 5SCf*f!ai^>Xl 6{CJ:D DNA 
7'±«:SI)|a^tiL- -Chilis n -5. C©^S-r;U5^x 
h3fe*S)^U>X©A«ttEPo ©iti'C^fcaS^liS 

RNA, ' ©EAsijraja^s. *t«!u>x©pan!&* 

NA. :ft.-^iKfll*f <t-rs<tSliia^©DNA5^^.7'±© 
x-i< V hSD s «iXSCr^;16n-5. 

[0056]Ds = 2k, fA/RNA„' 

({HL k, =0. 6) 

C©«l»«{iDs6ClfLt». P«r2/zm, 
S^SA?r6 3 3 nmi-rSt, RNA. ' /f »0. 1 

9iAj:5, RNAa ' /f W2 m m©X3}< 2. h^rmf 

s/t*©MW©NA (2umx.-i<-;. ^mr^tci^ 

{Ci£:>S%3*!^U>X©*{SK©NA) rcn^NA' i 

NA' = sin <tan-l (RNA»'/f)>*5R 
NA, ' /f = 0.1 9 

ias. *f«ju>xi 6©NA»taiiam**«itH-r* 
ytaf)0. 7jiLho. Gjyrr&So >Pt!gju>x©Alta 

^U>XK:J:0 DNA9^2.7'±{C«fj2 Mm©®)iaX7l<y 
h3l6*MS*-r-5, C©>Sf«IU>X«Mf'U-fe>hy-^i' 
r * s/csb > D N A ^ 7*ccSii;{c Al* L /cSiia^tt ^ 

«IW3^3{C|fii*i5. 

[0057] ^3fe*iaim{CttTaf 7 ^ 3 4 *SA ») . 

tc*Sfii«IHi-r-6u>X»3 1' *0©J:5tcu>XS3 

1 1 is 1 2f«(iSU, >l*f5U>X©®*53 1 1 <b3 1 
2©M©fi[g{Cig»-r^>J:^K:^^>, cottiitsaCi 
g{C^7 y jU4» 3 5 ?rES-r ^1817 ^)V9 3 5 it 
01 8{C^-rJ:^a«j§*^-5-Ct*4, 

[0058] U>XS3 1 1 CCj:^*t!g)U>xaffi©^ 

ra:7-fji'^3 5--© igi^fg^^usi-r-s. ^ra^^ 

il'i'l*. 31368153 5 3 ©5fc||li4J'C»3&»6S*«JU>X©i8* 

S<!:^H.^RNA©*S=&Wf -5iaP©*'C»gC«:. ¥S 
RNA, ©Rf$©iffi3feaJ3 5 1 ^Sr^-TS. DNA5=^-y 7* 

±rJ^-ASIRNA, ' K^CoTt^S. Se-5-CRNA, 
>RNA, ' r*miiESS**«C©a36SP3 5 iriB 

[0059] -:*rvji.5^x5j<-^ nae^rjiriasnii^ 
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3fe{C>tf-r-5tb$W (NA' /NA) " i^&i?. ilBfil?: 
AnSi7 (NA=0. 7®B$) -4 (NA=0. 9© 

[0 06 0] COJ:^.(C, *^{a-r-<#m3tCD3lca?rS<!: 

[ 0 0 6 1 1 0 1 9 ». 4:|IW©llteJ^^«r^Ta-C* 

<S3fei^-Ax:/';->*3 0' BPfeSfitaife 

(i3t-CMW-r€>. DNA?-->'7'SffirjS*H/M-:>r< 

[ 0 0 6 2 ] a 2 0 «. :^^<Dmmmmi^-rm-c$> 
*SW*fflt.»-ctf^feo-eab*. SI. 5. 7. 17. s 

±©S6:*i 6&?>7T'r/N*JS32 ©AW^ttia 2 1 iC^n-r 30 
J:5{CMffl©l^iB5UL?fcvjP^U>XTU-/3 2 1 

[0 06 3] H7-Citt??LfcJ:0{C. 

mitt. d;iau>X{cJ:«)7T-^-'>*©3l£*{aS-r 

3 3 *S0 2 0 iCTjk-rj: ^ CC 2 ;^^©S7feP§Pffi^J© 
*i^{c«. 7 r -^/N'©mS*iS3{>i 2 ^>C7c^jK:;rj:S J: ^tc 

■rs, sawsg^i^wrirfcmjfett. a2 0©iii©^s 

©«^{ctt MtSU>X3 2 4{cJ;^. :?T 'f>'^'H^*if^ 

3 2 3 *i31cm^^^ltlf 3 3 ©SS^tiaP 3 3 1 {cm L 40 

[ 0 0 6 4 ] 0 2 1 <DmmmtSi<om^icit. ^ t >»<© 

aS*«8K:2i^U>XTU'f 3 2 4 1 ^s^ftlCL/TSgS 

□ (Ttmffi) 3 3 11 CCft3!c-r-2>J:^«:L/r(,»S. 02 
0. 2 1 liCTjkbtcmt&m^Vit. Z-XTtO-^jV^^i-y 

^fi'^m^mm-cb-otcifi. i •^xjt<o-7)\,^^ 
)\^m^mvm-ci>. msm^ i '^Xjcmiic-rz c i «: 
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[ 0 0 6 5 ] 0 2 2 «. 7^mM<DmMimmi:^tm-c& 
^mmfm-cii, iae:}feiLrffi»©ags%fflt>r 

t,>S. 3feiS,3Rl 1 A. 1 1 B. Rai ICfi. SiS'Sjg? 
SAa . Ab . Sy^Ac ©iiie:)l£i!iu&»6©:M£«rJ5SJ^L/v 
7r -f-'^mtcAWS-feb. ai4agtC-7iU^u>XTU-^* 

i^JU. WW^©{i{if«3l£-rsfil[a(cf>5h-^i/ru-f 

jfi^S^t-A;:^^'; 3 0 A. 3 OB. 3 0C*® 
SJ:^«:«)iS$nTl»S. 02 2K:^3nrt,»-5J:^ 

(c. 1 1 A*sm7!c«^m©ae3fe(cji«n-ci^-s^(cti. 

Aa ©]iie?l6*«U>Xl 5%jljgL-C. {lr&JS7-3 0 
O-CSWSn. 3*^U>X1 6«r«9. DNA9^y:/2 

%v;i.^;^it{y hmmm-ri>, sx>j<-^ h*>6i6*-r 

>PttlU>Xl6. iiInI57-3 0 0. U>X 
15 (3 1) ^rffif). ?gSSlRtf-AX7*>; -^^3 OA 
■CSStl/. =^mv -t )i'^3AA^m*). 02OSi>'2 1 

TittW0fcJ:5Ad::^SrSx;j<^r h©«^*-5'ji'^9^-r 
[0066] i^ffi-r ^m^^M^t^ i» ^ 7©J»^{c». 

EP©*lSjK:^i!S^^«w^i^SbL. S^jr^J^ftAo , RCX 

Ac ©i,^-rn*^*^iRo. c©jg?gr®^fe^a^if^, 

1 -JOD N A^ ^•«:aii©m^«:fflt^-C(,^5JS^K: 

[ 0 0 6 7 ] 0 2 6 ». ±^©ai»©M76*flBl^2.1S^ 
©S^j^HtS^^-c**, 02 2iS!&O. 1Slg(©®*a 

^t^lHll^tCMWL. *l«I^PJ©^*0ofct>©-C* 
02 6-C«aiS©jg?SAA ' . Aa ' . RCXAc ' 
*S«?iI^«3Si. ^. »©3fe©?6jgi*l lA' . 11 
B' . SCXl IC *>6HJ«Lfc?feW«fiS»?^fiR5-5 

-5 1, 5 2{CJ;0. lo©3l£lfS{c?ai*J:<^fi5c3li 
i>. iP^!«?gjliR^fi£5 7-5 lW«^a®L-. iHi*J5 

w-r^, */tjfiSji!R^RS5^-5 2«^^&ajiaL. 

[0 0 6 8 ] ^^3n/c3fe». f-AXr^'J i?3 
0' ^rjlMO. b>Xl5. (irfiI5^-300. jlS^^U 
>X\Q^mS&V. DNA5i^^»::^±K:3fe^NFtCX;J<!y 
hliiieMig-r^, ^jgS-C^ti-e*a©«3fe<**i®ia3 

n. -eti^n©m5fefe-r^3feT?.*i. mta. isita^tj:*) 

*3-r*^{cftt,iig^S©^7l£-C*S©r. cn6 3jgg©3l£ 
-c®j|a3*i/t3ii![S©M3fe%, «&5}-illf-Ax:/«; 5» 
if53. 5 4-Ci^S^|g-r-5>Ci*ir#S= BP^iS^g^ 
itt^-AX7->; 5 3tt»©m3fe«:]SttL. igitsS* 
jSau. jSfi^Hltf-AXT'y ry$5 4«^4SltL/. 

[006 9] C©J:^tCS3fetC^ir3n/t3BS(C. 
ti'e-n©S5t©*5:«K»S< 3ja3l±ST#7 3 
4C. 3 4B. RC^3 4A*iBaU. S«*©»/hX7j< 
hfli*±i^©:^K:j:«3-7T-<-'<4:rt-Lr. 
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■f>^JV^m^mi§m3 3C' . 3 3B' . Si>*3 3 

A' vmmicifimri. 

[0 0 7 o]m22Ram2 6<ommmmvit. mm-r 

h7lc©TU-<:^F(fi]CD^SE^<ifS]5 7-3 0 0 

rtf ^ . 5 ^ - tt fc- ji v^igSb:^ t < vi'-'^ ^ 
(D'vjV'f-T.^y h«*a«:^c-556«. tftW*K«:«>l^i; 

[007 1 ] ^^tiij*«it6ifi|Sjft©M^{cS-5 

^.«iSc®m?fe*^lffl®-^«^®iaiJ8 4 ' (0 2 2 ) -^4 ' 
(H2 6) «:J:i3SPlSti, «#sn4. ^i&C<DJ:5 

c<^e»A:/3««»«8^4 1' Is^hKti^ti 

4*>. gjl,»«±fl[©3>tf:x-i»4 0*>i&cn6tim** 20 
[0072] S2 6©||«6j^Slt?. «!&<D?gfi® M^c -6 

-e©fc©©ON-OFF{Cj:0. ^ffl^-T^ Uraittft 
<b tc J: 0 C©J: ^ ^traS^HS-T-S. 

[ 0 0 7 3 ] a 2 3 mim,mcmm>mm—mm. 30 

Oi|£3>«tU— if 1 1 1A2. 11 1A2 ^m^^tcM 

*i6ai*tOfc3(&€:U>Xl 1 2A 1. 112A2 K: 

J:«37T-f>'<l 20A 1. 120A2 ©AS*iS«:9( 

[0 0 7 4] mimtfi^mm-ri>\y—^^im2 4iC7n 40 

■r J: ^ fc V a U >XT U ?:/M/r f>;^-;l/E^J 
111. 112 icmtS^. C©2Sa3fei&vib5=->^ 

[ 0 0 7 5 ] lijSa3ti L-C*«f*U— tf^ffll^S C iJ&i 
"Ct^c«,>»^{C». !f®|a©iija;^H«£U- 

f- z^^H 2 5 tc^-r J: ^ /j::^?4-c^^SiIl/-c 

2. 50 
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[0 07 6]fiPt. I 1 A' ii^hmmutc 

if-A*vju^^i^-Ax:/>; ^piji 1 1 1 OA' . 1 

12 OA' -c^m-rz, ^gj-r^^^kirsi. 

^i9©»J©*>6 2®. 3® k©s$r©br-A;^:/ 

'J f h©JSW^?: r , . r 2 . ••• r j - r k i-TS. r 
» «lt?«>Sci. St^-Ax::^y^r h3lc»?SS*J^l/ 
li©-C. 1 ^ j ^k©ffiS©j tC*tL. 
Fi = 1/ (k- j + 1) 

«r?»/c-rJ:^«:-rti«J:(,». BP^ 1 1 IDA' rttk** 
4. «I^4^r**©t?. r, »l/4. r, «1/ 
3. r, «l/'2, ri «1 i^c-5„ lUfiltCl 1 20 
A' »3^«r*-5©trr , »l/3. ttl/2. 
fa «li^C^. C©<fc5(CliEOl»t-A5fttt-C. #0 
Citf-AJgt^©U— tf^^Sb^XTU-f 1 12A1' tC 
A**L., 7T-f>'^•©:K^cA*^^S. 
[0077] 02 3©j|iSJg^-C«, ai^©^f*U- 

••f:&-5'ji/^tf-Ax#^» h^©56agii/t:ffli>T«,»S 

ijOI^^^U— !f«i1-©:</XU— !f-¥>^2iSlijKfCj:-5 

tc«'i:«{c^c4, C© J: ^ «tlt^{C«02 5 Cc^-ri^?: 
Smi: 1 ;5iC7c±^t,^i2>X7c±«:ie^J-r-5£: itciO. 

iaj@?aK©:^t«,»vju^x#-^ h^*»sci*5t?# 

■5. 

[0078] ±ia©«f&©l5!i*a^4ffit,^-S«^, ibiajig 
««: J; o-C«^i»» U— !f . ^X U-1fSO^I^i*iae 
©M2flfiS?|![*ffll>.S@«:U— tf^aar >f ^/©SAj:^ 

02 3-^02 5©:&ffi-Cv;l.5^x*K Ma^^^J^fiR-r 

[ 0 0 7 9 ] 02 7 »*%Ba©IIJfiJgS|J&^^0-C* 

m*©^»&i^Lv ii!s©jst»m3e«^m*i^T-5 
d^->'mnTU'^ 14' 'km&Lxmm'^jv^xT^v h 

^JSrf^S. -T-^V^^XsK-y hjfcBU>Xl 5i)i*iB|U>X 
1 6 CCt 0 D N A ^ y ::^±«C|Sfi|-r.5, *f«!U>X©A 
*fK©<4SK:{i^ra7 ^^PiJ 1 6 1 
[0080] a*av;l/3^xd<-^ h3fe«C©e©4i'C^*i6 

rtifc 1 6 3©tigj&aift-ri J: ^{ci9s£snT«<>s. 

IlJi^^v;l/5^x^-^ h*«02 9. 03O«:n^-r<f:^{C 

msi^y xombifi h Ji^n/csu^* a o , 0 3 o «:i4» 
*4«i-c^-ri i©**<^:^cor. dna^^ :/2{c*4a 
:^risie i©Ai*ftrMSfr*. c<DwmM.^mLn 
d I 5fe«:X;J<-;. hSiNA' ©W^=&i{iWl/ft:J;^ 
fC. s i n (NA' ) =e \/'2tti:i>, 
[0 08 1 ]iyt. DNA^-^T'riESItLfciaig* 
B. *mt'>XJ&ajaL. Hi 6 1±-C1 6 3<b«U> 
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X31c|ili?r3*|*©4i'C><!: LrJ*«;^c(4g (0© 1 6 2K:ffi 
[0082] ^C-C. 02 ecCTnTJc^K. CCfCjES 

m^^m^nmi i e 2«:}^fisi.-c*jw«. ©jiiEjg 

©AWfte itC^fU, 0 i >0 I /2 ©^ft=^SI/cf J: 
ife^llUb-caBKt- *Ci*s-CtS, *iete}^88«H 1 7 

[008 3] commicm^L, 02 7©iijigm®rw. 
». ias**J»SLr4. *fcj:iB©w««j©e^cs!B)© 

[0084)030 {CS^f J: ^ (C. »aJiJta)fe»d&-c^ 20 
tJU>X*jijS^. ^P5:7^Jl.3?©ffi5lE:aJl 6 3fe(J1-© 

«02 9r{3:«[6^illf-AX::/';>?^3O' ©^^© 

icj: *) . ^igjrm U fc)ibii3t*im^©iii^3&i-7;i'g^ 9^ 
+>*J^31£m^^^gii§^©^^l^^ilS3 3' -c»6ti-5©<!: 30 
wsAc. mmtm.i»is 1 oo«s«^ms6 2(cj:»)iii» 

[0 08 5] H3 1«. C©j:^{C^ffiStl/c^5«S« 

ip^i. 2. zhvmmi^^^^ 

^L. (1). (2)> (3). <4). (5){irai; 

DNAid^J*s^^(,^-C(,>-5i2Jl'©«Jft-C*i. BP^mtf 
1. 2. 3. 4. 5»ift©i^« ( 1 ) ©-fe^PKlS-r 

5. ^^fC«-b;Vrt©i^«2^>:5cr*)f). mtf 5 x 

5^^*^*s. m^m^^fcmm^^*^*)^t<-§ri,fcifo 40 
©igig©fi$(Sugii33i£»niiDs T ^m^ii>. 

[ 0 0 8 6 ] 03 1 ae^fe^M-^Ds «i^S«S 
9. 10. llRiJtie. 17. 18. 19. 20-Cli 

SE^-r ^««6©tS««S«J©^?:?il< «t:rr 

i?). C©»Jft©t«8*^*L-C^-fe;U©«7fe©^l^fii?: 

*264. rtjiio^. •feil'S-^ (2) «:-^(,»-Ct*^^9. 

1 o«Mi©ti*a»m>ja:c»t?^o©6. 7. 8««!i©tt 
«©**ffl<,>r^j^ii*»mf mMkic-kfU o) jc so 
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-3tJr»13. 14. 1 5©;5»©tt«*fflt»r^i^fii* 
■fe;i' (4) {3:*ir©i^^3ass!fer«iSLL/Ti>* 

/■c««)C©t;H3:ftBa<J:f ■5. c©J:'>{cur03 1©T 
(Di^^y (c^r J: -5 K:i2;UF'9©^J^5g@[5r^as?>5 c i cc 

[0087] ^c*j. 0 2 7 *>6 3 0 ^mi^rmm u/cs 
«!©ijs*ig5*^-5iafij^^©3t^.^-ctt, !aie^*j*t 
m u >x*ao r D N A ^ •T'^rMis-r -5*^*{c^c r> 

^^©ra^^emKiMWL. tJSLpfe^i^mt- •5«rst*> 

^mr' ^n.^ (16 1 KlB^-r-S) *s:?^k:)5: 

[oo88]032«. ^^m(Dmmmmii:7jk-srm-ci> 
ias3i£Rg«»-c* ») . 3imo< ma^mm ufc^^u?^ 

&?>. DNA5^•:'7•2©JlK:>'^'^:/'J3<'-^tV'>3>$ 

n-r t,»s D N A{c#c»-ci,»s«5i&mum©a^h;^!j< y 

haia3lc*J^^U>Xl 6{CJ:»5Mftf-r^tctJ, X;i<-^ 

.^.gilSF«i©-«©rai^«:«i)#«l^ t nti^j 6 Aj: 

tcms^Mm^ 7 C ^ -5 . MjS^^U 7 A 
X)i<tr hmmmi 1 hfiig«iUJI&7 2*>6«UiS 

«S>l^-AX5j<^» hjfS«*7 IWDNA^ 
2':?'±©m*iiB{c«4to*i6a/jNX;l<»^ h*M*f-rs. 
[0 08 9] 03 3ttDNAg^->'7"©»tffi«j§©lFi-C 
C©SIM?^SS0K*it»TM^ffi«Z 285^*4. 

xmo^w-mtiWR 2 3 ±ic^ma z 2 *j* 0 . 
c©®i*'^xa«2 i±©sz 1 ©raK:«m3fe*^*n 

3n/ctft^^SDNA?:$^/c•®fl:*SSEL. ^-n-T :/«; i^-f 

•<^i'3>$i±a/ti*©fflii2 2*s*-s. DNA*i«©ia 
Pir«c©raBa{c«ft*?»fcLrte<. uj&iuii^ccj: 
-p-c»c©ra^4^«:Lr*j< ci*)*^, $/cm® 
1 fCU. a«2 3 »^3l8^d:«»-?»3t4®iR-rs« 
i|sf«:Lt:*j<c<!:l)*s. 

[0090] M«)x^ y ymmmi 1 *'6m3tBriRm 

2 1 ©±iB£ 3 tTliZ 1 . RCrFSI5afie2 3©±ffiZ 
2iTiiZ4®4ii-CiES«^4. *4»J5S«t^-Af 0 

©^516^ f 0 M a^JE^mvfc^wi 1 , . 1 . . 1 2 . 1 

♦ ». ife^U>X7 2 1 {Cj;05j<i?t'3>H2>1f7 2 
2©^ffi{C^Ll»a±©P» , P, . P» . SCJfP4 

©&a(c^-n-€-n«*te^. M3tffi©fiai«^a*9i* o 

rt,:>-5©-C. SBDZ3. Zl. Z2<i:Z4*i*-SSSl8 

nt:t,^n«. t^mu/cc^sB (c©jstej^sg0-c»z2) 
«S36BIPi1-t&'5J:5«:S*d<2^2^3>-fe>-!J-7 2 2 
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[009 UBP^. C(D||iSJK!!lr«. Z2®*^e.©iE 

m??:. jgSlj^g? 3{cj:0±T«:SS[St|-r-5Ci(cj:D 
[0092] 03 3 ©M*A«-7*-*X«im3KOA*t 10 

T *> Piiip|{cib-caii-r<DS«$3Wi < iQ: ») WWrft 

[ 0 0 9 3 ] as 4 tJ^^IIBO^Je^ffl^-C**) . *f«J 

a«3U>X7 7. j«S;^l^-A;^:/y^»dr3 0 0' . 20 
>rt!^U>Xl 6 5raD. DNA5^-^:7'2(Dm3feffiCcS4as{) 

X©P8PNA{CtaS^S (sine ==NA*i0. 8J:0-¥> 

!gju>x?rjiO. d<j;'e^3>-fe>if7 3' ±{c^-^7*± 

a3 3©^?g,«R«{CLT. ^^.r^©^3tffi©7 
[0 0 94] %*jS3 4©jg^S^jitfcr-AX:/y v H 3 

0 0' »jais^^^t*2jaL. ^3t*^W{cffic>s]iie3tR 
of«3tw]s«-r 1 ^ae*MW3e^^R 1 -cjgfis s 
nfeii^CTcae^fexsi^?. hru-fdsu^xi 5. iSSil 
jRtr-A^7*>;-^3?3 0 0' scf*mu>xi 6=&/M/ 

-CDNA5^^7-2©m?feffi(CMSt3n-5. 

f*«*«^a5fc^3^3{cj:»)tftui3ns, »e3ex;i<iy h 
Tu-^mm&moyri'^ ■^mo^wntm.&miR tr - a x 

[0095] mm^m(D^m=^mi,>-cm.motcD 

NA^y :3^©«3fe*feUli& D N A 9 :/©^-fe Jl/JCMO tf 

J£(T{C@3 5*^64 O^rffll^rSiHJ-r^. 
[0096] a3 5KDNA9^-y7'©±^©«jg5:aO 
■C1,>S. 2 0 4«DNA^!»:/^r|^Lr(,>S:^tt:■^r- 
Xt?^6^,S. DNA5^-^:7*»C©-)--X{C*-5^2 0 0© 

fHm<Difz>:^miRV$><o. dr-x2 0 4(ca;£3nrti 
^flPJ©MlS2 0 2{cm56!Bj«:*SK^UfcDNABT 

>^^W/^-f:ry5^>^^fi^3>Shr^,>s. c©2 0 2©® 
«©J1--c^ 2 0 0 ©rtflBcc. t4B8i*ffl©r ^^jt>y so 
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[0097] mZ-cmmUtcNxn (H5r»5x5) 
©i^^ (^C^i^r^T) ^*i|SI-©DNAt»IS©»r>t3&s 

a^6nri»-s (:^D-i:^>i/3nTt>-5) -bjvzo 

i. C©T7-fy>hv-i»2 0 l©tKlftfl«»«cfeg*Jl 

o»©l»tfm©«a[-csn-. Siff^nri^s. 
[0 09 8] DNA^~j-:r^tk^mm(,cmwiv. mc^ 
(DmmBm^^mm vtc d n A^3E$igrtK:^^L.ru5 

©T^-^ j<>h-7-i'2 0 l©fiS4-v-:^ag:femi2 

'>:7cccDi?rccD±©{igibr^tB-rs. ttcc 

©•v-dT^j^ai4?f-5fctt©DNA5^i':7"©fag». t?i| 
^«03 2«:^^J:^tc. DNA^7:/*s^iSSnrc» 

m&s8 iRo*8 2t:-*ia-ri. 

[0099] ±ia©C C D«ia7fc^^©3lcltt<!: . KTj^© 
««m3l£«IW^^«{c*$lt4«^W3fe#i©iaiWO:-^-C 

*-5©-c> c©rapsi> ±teccD©T^-r^> h-r- 

i'tfem&Si. i'JSS©*IUlfiia*^6. DNA^^-^:?*© 

-f ^ > h •7- ©fitg^mr D N A 5^ f 7'*s[5iK or l> 
^Ci*s^5-*>o/c^6. H^Oi'5:ti@3Sia^-ec©I51Sg 

%«}iE-r4. 3&*i. c©iai£*im©iEn,»fia«iM« 

Ir^o */c±fa©v;l.g^;^;i<^ h^feC):^;S:^^^<Daft/M5| 

^{c J: 0 fljiEL/Tt^m-r^. C <!: pJtgr*5„ 

[0100] &.±^m Lfc <fc ^ K. D N A 5^ f 7*±©i2 
^Vrt ©i^*iESt>5:fi[S^J?)ff S-Cfi^a-r S C <!; r 

-c^4©-c. fclTJc^-r:&;a-r5^5»7'F«9©^^«:»x 

?l&^{C|iR^<M^*^ai-rSCi*S-C*^. 03 5©2A 
«M<H©v;l/^XsP7 J-rU-fiae**MWL. XsJ<^^ 

h r u -f :^i6i{c n^^jib;^* o . 7c©aif¥{4S{ci5 

fiTSCifcj:*)^ ^^I'-^i'Ol^rftlHlsnSMlgJ 

^&«-r. fin^. 03 6 fC^K^J: ^ D N A ^ ^±©i^3g 
2A10 1. 2A102. 2A 1 0Mtfi9c-rmf^ 

ticmms.m s n. i5c{cMi^©:^afc j: o i j^me ~j ^ a 
[0101] c©j:^{ctrN (k) i^^i^iii-rti 

^ttMN (k) i^lg^. l!P^NMAP©$i{CM»). 

I'^CTcTu-ftttc^^asn^.. N iK)i^m^^ifi 

*lt>n«. v;U5^X;i< h T U 5&*0fe©fiig{CM-r. 
C©WDNA^-:»:/«03 9©y. t ©^Hto *^?) t 

ie©i(i{'^^yj^l&I©i^ik^l^« t o /p6 t , ©IfflSIO 

mmi. m.m2 A<D±mitcmimiftmiimT-ri>. 
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[0102] ±ii(Dmi^^m 1 <Dmmmi&<DDNA^s^ 
^m^mn. mt^^itxi^^'j hcof^mamims 8<ds 

Si+S. ^Sto 3!»6t, S-ccoj:^>i^{b^«|i3ig 

[01031 mm2 A©T©4Si-c«ia$nsi (i^ra 

t, )04O©x. , (cii^-rJ:^«:DNA^^':?'©^+ lO 

t/i^sm. ia3 9©^rat. ^©y. t tc^fjc^K? 

l^t, ^©Sp , J:^{CAO<i:5feSl 2S0f?gg«iR 
l^- A X y 'J 3 0 ©(ilfiim^^Mi^ 2 A <^imi^ 

(i^to ~t, ) i»ig!:^rsi{c^-r-s. c©J:5tc 
•rn{ss3 7tc^-rj:^{cMJ^2 B^mm2A<Dmmic 

DNA^^»7'©2A*»62 jaE-C^^^y:/*iiKS{C«im 20 

[0104] *sitisj^,«t?DN A 5^ v zf^mx^iii-r ^ 
©{cs-rsi^iffl^ittwr*. ^yr/"rt©-fe;H^L. 

•SCitC-rS. C©<t^K:-rSi;5^-?r^rt©^«^Wi^« 

IKc^LN" (crj:i>, v;i/^;^jj<f HSiia3i£©|g^M«;^ 

[0105] 
T = LN* At/M 
= LN* / (M/At) 

X 3 0 ©iS^^ra t p » k A t -S-iJ^S 

*/c3l£M©>'<'7-«(8M/AtJy±i£:«St?* 

[0106] M3fe«IHlK:fflc>S3fes^^figiig©«^^^ 40 
«. M3fe«S364S<,>6 7 0nm-C«5~l 0%<!:{£<^: 

s. SE/t. aeccffli^su— tf3fe©m:^j©Kw*>*s. 

mtfk ( = N) =10. M=5 0. At = 50M 
s i^ct). •feil'^lL =1000X1000. -feil/rt^Sl 

i^|S!N= 5<hLr. T=25 s tUh. IR^LN* / 

(6X1 o» ) mxvfofk'^^mfcf, ^^ci5».K:±ie© 

LiN©ffi«:C©^«=fcAnnW4 2iB>{cfd:0. M36t^l 
tH«iKO-9->7';l.^,»:?'©««|ji. ij^^f1=©A;t;. ife 
*©Hi:**^ie>r 1 ^wrttctj^ttir s it* 5^*«is so 
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[0107] 1 ;»r«lfflBjfiBK:«rn«. ^ < (m.W^^ 
[0108] :*:#fel8{C J: 0 C© J: ^ AjiSa • SFfSfi©*! 

a*snit6«:-tes©«-:?/u5^;sL;j<5» v^mim^wmt^m 

«7l&15^ai(C|^Uffe©i(l«a;;^#-> h3^i^*«I^Sl*& 
5. 

[0 109] 

[»W©ja*] tLhSiWLfc:*:»W{cj:0. DNAf^i^ 
:/±©#^«. ^fi©DNAyp-:/^c-'^-^:/•;y-<^- 

3 > $ tliTcMftlS^n^D N A ^HSiSJCJtPOiEtlfcmTfe 

»t. ae^^isis^*^^©i^i(*(c>!tL.. iSii 

[01] *^??©iiji0^*^-ra. 

[H2 ] ^m^oymm^^x. -^^^^ hmi** 

[03 ] i^^<Dmmmmxi. v^u^^xji*^. fru*© 

[04] ^w^oymMwrnmn. -^^^nv^XTv^ 

[0 5 ] :^m^o>mmmmx. m i <fymm.mSi^wm 

[06] ?gSS»?lf-Ay^r^y ^»5rH®^©Xii<^» 

[08] *»ig©ili6J^SIL. 0 1 ©^^^^©ttfp. «^ 
[0 9 ] 0 1 ©IIJS?&,^-c. M5fel^*IWif©«©«i** 

[010101 <omim&-vm.%mm<o^^u^m. 

[011] :*:^W©^*60^r. •7)V^X:^^'j h^r* 
ad>'-7At?J^^TS0. 

[012] ±iB©*D if'yj^^^mt^-tsm^mtm. 

[013] *^BjC!>|||feJ^JJ|«r^-r0. 

[014101 3©ilJ60.«T?mu-5 2^>:7cv;l.^XsP 

[015] *^H^©li«fijgfigriffiS^«if-Ax^y ^ 

5»©#14?:^-r0. 

[0161 *l%W©ll*6mS8rT»7 ^;l'*©1^*^ 

■r0. 
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[HIT] ^^mcDrnm^mm-c. mm%i:^my ■( )i ■ 

[018 1 ±^msiy ^)iii(Dm. 

[019] :^^m(Dmtim^-c. mi^^mm-nmm 

[020] ^^m<omm}im-c. i '^xtc:^^^ h t u 

[02 1] ±1202 0<Dmtmm-Cy r -f^S©AUl*f« 

[02 2] :^^m(Dmimfmv. mm^'^miomSi lo 
[02 3] :^mm(omfmim-c, wM.<Dmmi^i'-if 
[024] :^mm<onmmim-c. v r ^^^ommmnf^ 
[025] ^^^moymmnm-c. i *cd u— !f a 

6 v;U 5^ X Jt< h 4ff 4 0. 

[02 6] *l6gg(D3IJS?KSI0-c. Sije^fe^lglScoiefi 
tCL-C^I^{C«imf -500 

[02 7] *||I!«©*J^S80-C. VJP^X*^ h3fe«r 20 
*4«?>JS«L. iEjS»tJSiia3fe*IS±-CS3fe-rS0. 

[02 8] ±1602 1 <om±.<Dm^^w^-rm, 

[02 9] *ll?g®||J60SI0-C> iaet5(SL3l&4*IHiL 

0. 

[03 0 ] ±1202 9<D)>>f!^U>XiDNA^-:»:?'©K 
©iaflSiEJg«5fe<«:»aaia^Sr^r0. 

[03 1 ] 02 Q<r>mmltsMm^m^^^^wst<o . 

[03 21 :*:iS?a®IIJfiJ^SI0r, y it r~t>7>.iikWtt. *30 



12 001-108684 
28 

[03 3] 03 2©7*-*;^tfeffi-C. DNA^^»:/© 

js*fi^it;?r^-r0„ 

[03 4] :^m^<DWmnm'C, 3*iKJU>>C«rjlCr 
7*-;<;;^«^m-rS0, 
[035] ^^B^CDHiSJ^SS-C. D N A 5^ 

[03 61 03 5CD||ifi0,^(DSfc^?g0 
[03 7 1 03 5a>||%0^©«{;^^0 
[03 8 1 03 ^<omm^'7)V=f-7.^^v KDtt#* 

[03 9] 03 5CDj|iS?^,^-tDNA?^ >:/5^i'5'i'© 

x:^riSi®«»#?:^-r0. 

[04 0] 03 5®||ffi0filt?DNA^y7'5^f u-i'® 

y:&isi©sti#%^-r0, 

1 1 • • • -^tiSis^^ 1 2 ••••AOi@[6jS. 14-- 
i> U Vly XT i^-<. 1 6 ••••?l*!eiU>X. 14' 

TA/'f-X^v h^^^Uif^i,^ 2 DNA^ir 

2 0-----feJU, 20 1. 2 0 2. 2 1 2----^3t*l 

3 o----s^saiRt-Ax-7-u 3r^lr^^Ig. 3 

0 0-"-5-7-<iI^S. 3 2----^7T'f''>\ 33---- 

'^(M'mmm. 4. 4' ••••iwsii@u8. 41- ••••a^ 

5 1, 5 2. 5 3. 5 4 ••••JgSaiRtf-AX:/ 
.J 5,3?^ 7 ••••7*-*X*^Ui^. 7 3-"-»)l*i^U> 
Xi7*-*>^S^©S5!S6I8«. 8 0----DNA^^»rf^ 
8 1. 8 2-- -DNA^-;»7>i.-^i/fi[gS9B 



[01 ] 



[02] 



0 2 




529 



[05] 




3d/ 



[010] 

a /o 



At 



< 



[06] 
SI 6 




• 



(17) 



001-108684 




ma] 

m 8 
(ft) 









S^fZ 


(W 


(t) 












t 




(c) 






I I I I II I I . . II 



[@24] 



324 

12a^ (12QB.120C) 
/ ^111 



■ I 



[@i 1 ] 



B 72 



[iai 3} 




m 



(18) 



200 1-108684 



m 9 




#192 00 1 - 



10 8 6 8 4 




[mi?] [019] 



B /7 m /? 




(20) 



2001-108684 



[022 ] 





120A' (120B' J20C' } 



[1326} 





m 37 

2A 



137] 



2B 



2C 



CD 



• 

1^200 1 - 1 08684 





(22) !^P§2 00 1 - 1 08 684 



m3 1 1 



m 31 

Dl 



(a) 



Ds 



DST 



ail 



1. 



I 2 } 4 5 6 7 8 9 to 11 12 13 14 15 16 17 IB 19 20 21 22 23 24 2S 
(I) (2) (3) (4) (5) 

(b) 























-JX 








^ ^ 1 ^ 1 



CD 



(2) 



(3) 



(4> 



(5) 



(c) 



IE 



mm 



CD (2) (3) C4) (B) 



[038] 



[03 9] 



B 38 



la 39 

Yst 



AM ~ AAKKKK KAAAA 

to tl t to tl t» 



"1 




[036] 

m 36 



2AI01 2A102 2A 2A10M 




[040] 



40 



Xst 



to ti ta 



t 



C5i)int.ci/ mm^n 

G 0 1 N 33/50 
33/53 
33/566 




iRpPaZOO 1- 1 08 684 



F I f-v>-K C##) 

G 0 1 N 33/53 M 
33/566 

C 1 2 N 15/00 A 

F ^ - A C##) 2C043 M03 BA16 CA03 DA02 EAOl 
FAOl GA02 CA04 CBOl CB19 
GB21 HAOl HA02 HA05 HA09 
3A03 3A04 KA02 KA05 KA08 
KA09 LA02 LA03 M^Ql 

2C045 AA13 AA35 CA25 DA13 FA12 
FA15 FA29 FBQ2 FB07 FB12 
GC15 3A07 JA08 

4B024 AAia AA19 CA04 HA14 

4B029 AA07 AA23 FAIO 

4B063 Q\01 QQ08 0042 0R32 0R66 
Q534 QX02 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 
QIbLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

BIjnes or marks on original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



